Supplemental Experimental Procedures Materials
Dynal beads, ProLong Gold and Calcein-AM were from Invitrogen (Paisley, UK), Collagen I solution (Purecol) was from Inamed (Freemont, CA) and Matrigel from BD Biosciences (Bedford, MA). Generation of pcDNA3-HA-Rab25 has been described previously (Cheng et al., 2004) . GST-α5 cytotail was constructed by subcloning residues 1022-1049 of α5 integrin into pGEX-4T1 using BamHI and NotI restriction sites. GST-β1 cytotail was constructed by subcloning residues 762-798 of β1-integrin into pGEX-4T1 using EcoRI and XhoI restriction sites. Domain swap chimeras were made using a 2 step PCR strategy, and were constructed from Rab25/Rab11a residues as follows. Human Rab25, Rab11a and Rab domain swaps were introduced into pEGFP-C2
(Clontech) using HindIII and BamHI restriction sites with an identical linker upstream of the start codon. GFP-α5 integrin was a kind gift from Donna Webb (Vanderbilt University, Nashville, TN) and is as described (Laukaitis et al., 2001) . Full-length human β1A integrin cDNA was the gift of Ken Yamada (NIDCR, NIH, Bethesda, MD, USA). To mutate the stop codon prior to fusion with a 3' fluorescent tag, and generate a novel 3' ApaI restriction site, a fragment corresponding to amino acid 578-799 of the mature sequence was generated by PCR using the primers TTGCAAGTGTCGTGTGTGTG (F) and GTGGATCCCGGGCCCCCCCCCCTCCTTTTCCC (R). The PCR product was then digested with SpeI and ApaI. The remaining 5' part of β1 was cut out of β1-pECE using KpnI and SpeI, and both fragments simultaneously ligated into pcDNA3 that had been digested with KpnI and ApaI. The fidelity of the resulting construct was confirmed by sequencing (GenBankTM code XM_005799.1). The mutated, full-length β1 integrin construct was then cloned into pEGFP N1 (Clontech) using KpnI and ApaI. The initial 12 amino acid linker between the end of the mature β1 integrin sequence and the start codon of the GFP tag proved insufficient for mammalian cell expression. Therefore an 18 amino acid linker was constructed. A top strand and a bottom strand oligonucleotide were designed and annealed together, digested with ApaI and Age I and used to replace the 3' end of the β1 integrin-pEGFP N1 construct. The resulting linker sequence between the 3' end of the mature β1 integrin coding sequence and the start codon of GFP was GGGGARRRGQAGDPPVAT. To enable greater flexibility with the colour of the fluorescent tags, the new construct was initially cloned into pHcRed N1 (Clontech) and when a GFP tag was required, the RFP fluorophore was cut out using AgeI and NotI, and the GFP sequence from pEGFP N1 cloned into the pHcRed backbone using the same restriction sites. The fidelity of the β1 integrin constructs was verified by sequencing.
These constructs were successfully expressed transiently in MEF 7929 (β1-/-) cells. To maximise the level of stable incorporation of the β1 integrin-GFP DNA in MEF 7929
(β1-/-) cells, an additional retroviral construct was employed. The β1 integrin-pHcGreen coding sequence was cut out of the pHc backbone using EcoRI and NotI. This coding sequence was ligated into the pFBneo vector (Stratagene) using the same restriction sites, resulting in a construct that produced β1 integrin-GFP expressing retroviral particles when expressed by amphotropic AM12 packaging cells (a gift of Ian Hart, Cancer
Research UK, London, UK).
shRNAi vectors were prepared in the mU6Pro vector as described (Vojtek et al., 2003) , using the following RNAi sequence: 5′-GGAGCTCTATGACCATGCT-3′. Anti- 
Generation of β1-/-MEFs
Immortalised β1 integrin-/-murine embryonic fibroblasts were obtained by crossing Immorto mice (Charles River Laboratories, Wilmington, USA) carrying the thermolabile large T antigen H-2KtsA58 (Jat et al, 1991) AM12 packaging cells were seeded overnight into 6 well plates and transfected with 1μg/well β1-GFP-pFBneo using FuGene 6 reagent (Roche) according to the manufacturer's instructions. 24 hours after transfection the medium was changed and the transfected cells allowed to condition the fresh medium for a further 48h. The conditioned medium was removed, filtered through a 2μm-pore filter, mixed 50:50 with MEF growth medium and placed onto 50% confluent β1-/-MEFs. 24-48 hours after adding the retrovirus-containing medium, transduced cells were selected with 0.5mg/ml neomycin for 10 days then assayed for GFP expression by flow cytometry using untransduced cells as the negative control. In addition to the parent population expressing a mixed level of β1-GFP expression, a subpopulation of high expressors was isolated by flow cytometry and 9 individual clones were derived by limited dilution from these cells.
Analysis of Data for FRET Experiments
Data was analysed as previously described (Parsons et al, 2005) . Briefly, bulk measurements of FRET efficiency (i.e. intensity-based methods) cannot distinguish between an increase in FRET efficiency (i.e. coupling efficiency) and an increase in 
